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Background noise measurements were made of the acoustic environment in the National

Full-Scale Aerodynamics Complex 40- by 80-Foot Wind Tunnel (40x80) at NASA Ames

Research Center. The measurements were acquired subsequent to the 40x80 Aeroacoustic

Modernization Project, which was undertaken to improve the anechoic characteristics of the

40x80's closed test section as well as reduce the levels of background noise in the facility.

The resulting 40x80 anechoic environment was described by Soderman et. al., _ and the

current paper describes the resulting 40x80 background noise, discusses the sources of the

noise, and draws comparisons to previous 40x80 background noise levels measurements.

At low wind speeds or low frequencies, the 40x80 background noise is dominated by

the fan drive system. To obtain the lowest fan drive noise for a given tunnel condition, it is

possible in the 40x80 to reduce the fans' rotational speed and adjust the fans' blade pitch,

as described by Schmidtz et. al) This idea is not new, but has now been operationally

implemented with modifications for increased power at low rotational speeds.

At low to mid-frequencies and at higher wind speeds, the dominant noise mechanism

was thought to be caused by the surface interface of the previous test section floor acoustic

lining. In order to reduce this noise mechanism, the new test section floor lining was

designed to resist the pumping of flow in and out of the space between the grating slats
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requiredto supportheavyequipment.In addition,the lining/flow interfaceover the entire

testsectionwasdesignedto besmootherandquieterthanthepreviousdesign.

At high wind speedsor high frequencies,thedominantsourceof backgroundnoisein
the 40x80 is believedto becausedby the responseof the in-flow microphoneprobes

(requiredbythenatureof theclosedtestsection)to thefluctuationsin thefreestreamflow.3

Theresultingbackgroundnoiselevelsarealsodifferentfor probesof variousdiametersand

types. The inflow microphonesupportstrut is alsoa sourceof backgroundnoisebut this

source'simpactmaybeminimizedby carefuldesignof thestrut.

In thepresentpaper,themechanismsmentionedabovearediscussedin detail. Their

frequencyandvelocityrangesof dominancearedefinedand thedifferencesbetweenpast
andcurrentfacility backgroundnoiselevelsarepresented.

Thispapergivesvaluableinformationfor thosewishingto makeacousticmeasurements

in the40x80. With this reportandanestimateof thenoiselevelsproducedby the noise

source of interest,it should be possible to determinethe signal-to-noiseratios and

measurementlocationsto successfullyperformaeroacoustictestingin the NASA Ames

ResearchCenter's40-by 80-FootWind Tunnel.
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